R
hinoplasty takes a unique position in the field of facial aesthetic surgery. The morphology of the nose and its central position in the face seem to be crucial not only for facial harmony, but also for normal psychological function. 1 The nasal shape is frequently one of the factors that disturb, consciously or unconsciously, our personality development and body image. 2 The latter is believed to motivate the pursuit of cosmetic surgery. [3] [4] [5] The only diagnostic category in the current list of psychiatric disorders, the Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition), that directly addresses body image concerns is body dysmorphic disorder. Therefore, this well-established psychiatric disorder seems to be of particular relevance in appearanceenhancing medical treatments. 4 According to its current definition, body dysmorphic disorder is defined as an excessive concern with an imagined or slight defect in physical appearance, leading to significant distress and/or impairment in one or more important areas of functioning. 6 Despite the suspected high prevalence, the increased availability of literature and the increased awareness of aesthetic surgeons regarding this disorder, there is still no standardized approach or guideline for proper identification of these patients in a cosmetic surgery setting. 7 Body dysmorphic disorder is often present in a hidden state. 8 -11 Patients are often too ashamed to seek help from their general practitioner or mental health practitioner. Moreover, they frequently show impaired judgment regarding the psychiatric origin of their problems and often seek cosmetic treatment because they are convinced they warrant medical rather than psychiatric attention. 9 -11 Large-scale studies reported body dysmorphic disorder rates of 0.7 to 3 percent in community samples [12] [13] [14] and 2.5 to 5.3 percent in college students. [15] [16] [17] The prevalence of the disorder in an aesthetic surgery population is still unclear. Initially, it was thought that in this setting, it occurred in approximately 2 percent, a rate similar to that in the general population. 18 However, more recent studies suggest that the disorder is much more frequent in a cosmetic setting, with rates ranging from 6 to 15 percent. 8, 19, 20 Some, mostly smaller sampled studies even mentioned rates of 54 percent. 10, 21 The wide variety in prevalence rates of body dysmorphic disorder in a cosmetic setting is attributable to difference in interpretation and application of the diagnostic criteria for the disorder. This raises questions regarding the utility of the present criteria for body dysmorphic disorder in a cosmetic surgery setting. 3 The vast majority of clinical reports and retrospective studies reveal that patients with body dysmorphic disorder show a low degree of satisfaction and a deterioration of disorder symptoms and even become violent toward themselves and their surgeon. 11, [22] [23] [24] [25] [26] Therefore, there is a growing consensus that body dysmorphic disorder should be considered a contraindication for aesthetic surgery.
Any part of the body may be the focus of concern in body dysmorphic disorder, but the most common areas involved are the skin, hair, and nose. [27] [28] [29] [30] Cosmetic rhinoplasty is one of the most requested aesthetic procedures by patients with the disorder. 9, 10, 29, 30 However, to our knowledge, there is only one small-scale (n ϭ 29) study evaluating the prevalence of body dysmorphic disorder in patients seeking cosmetic rhinoplasty, revealing a prevalence of 20.7 percent. 10 In addition, the clinical profile of patients with symptoms of the disorder seeking rhinoplasty is unclear. The aims of the present study were to determine the prevalence of body dysmorphic disorder, according to its definition in the Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition), and its symptoms in patients seeking rhinoplasty in a tertiary university center using validated questionnaires for the disorder and to determine the clinical profile (demographic characteristics, nasal deformity, and quality of life) of patients according to the severity of their symptoms.
PATIENTS AND METHODS

Patient Recruitment
The study was conducted at the Ear, Nose, and Throat Department of the University Hospitals Leuven, a tertiary referral center for nasal disease. Approval by the Hospitals Ethical Committee was obtained. All patients aged 16 years or older seeking rhinoplasty for aesthetic and/or functional reasons between February of 2009 and June of 2010 were asked to participate. Only patients with a good knowledge of Dutch were included, as the questionnaires were in Dutch.
Questionnaires
All patients were given questionnaires at the preoperative consultation. This questionnaire was developed in collaboration with the psychiatric department of our university hospital and consisted of the following:
1. Questions related to demographic issues ( 4 . A generic quality-of-life measurement, the Sheehan Disability Scale. This is a widely used, fully validated, brief self-report tool
Plastic and Reconstructive Surgery • August 2011 consisting of three 10-point visual analogue scales that assess functional impairment in work/school, social, and family life. A higher score indicates more impairment in daily functioning. 5. The Derriford Appearance Scale 59. This 59-item self-report questionnaire has been designed to assess the disruption of everyday living, difficulties with personal relations, lowering of self-esteem, and emotional distress in individuals with problems of appearance. 33 It was developed specifically for use in a cosmetic surgery population and therefore is of great value in this setting. 34 In addition to a full-scale score, the Derriford scale gives five factorial subscale scores: (1) general self-consciousness of appearance (17 items), (2) social self-consciousness of appearance (20 items), (3) self-consciousness of sexual and bodily appearance (nine items), (4) negative self-concept (five items), and (5) self-consciousness of facial appearance (four items). A higher score is associated with a greater degree of appearance-related distress and dysfunction. The scale has demonstrated excellent validity, reliability, and internal consistency in both clinical and general populations. 35 
Objective Scoring of Nasal Deformities
The patient's nasal shape was scored by two independent observers (V.A.P. and E.P.P.), based on standard photographs in frontal, profile (two sides), and inferior views. The scoring system was developed in our department and has already been shown to be very useful for preoperative and postoperative scoring of the nasal shape in rhinoplasty patients. 36 The frontal, profile, and inferior views of the tip and the frontal and profile views of the dorsum are each scored on a scale from 1 to 5, with 1 being a very severe deformity and 5 being no deformity. A total score is obtained, with a score of 25 of 25 indicating a perfect nasal shape. The agreement between the two observers was measured with the Spearman correlation and Bland-Altman plot. The lower and upper limits of agreement were 2.2 and 4.81, respectively. The Spearman correlation coefficient was high (0.94), indicating a high level of agreement. There was a systematic difference in observers, with one observer giving a systematically higher score (p ϭ 0.001, signed rank test), resulting in a lower interclass correlation (0.844).
Statistical Analysis
The relation between severity of body dysmorphic disorder symptoms as measured by the YaleBrown Obsessive Compulsive Scale modified for body dysmorphic disorder and demographic variables was verified using Spearman correlations, Mann-Whitney U tests, Kruskal-Wallis tests, and Fisher's exact tests. The Yale-Brown score was considered continuous. The same analyses were used to relate severity of body dysmorphic disorder symptoms to patients' generic quality of life and appearance-related disruption of daily life, as measured by the Sheehan Disability Scale and the Derriford Appearance Scale 59, respectively, and to the objective and subjective scoring of the nose. Values of p Ͻ 0.05 were considered significant. All analyses were performed using SAS software, version 9.2 of the SAS System for Windows (SAS Institute, Inc., Cary, N.C.). Volume 128, Number 2 • Prevalence of Body Dysmorphic Disorder
RESULTS
Patient Characteristics
Three hundred ten patients sought an aesthetic and/or functional rhinoplasty in our Ear, Nose, and Throat Department between February of 2009 and June of 2010, of whom 239 met the inclusion criteria and 226 agreed to participate in the study (95 percent). A control group was selected from patients, aged 16 years or older, consulting because of an otologic or general ear, nose, and throat problem. Demographic characteristics of our rhinoplasty population and the control group are summarized in Table 1 .
Prevalence of Body Dysmorphic Disorder
According to its definition in the Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition), patients with a Yale-Brown Obsessive Compulsive Scale score greater than 15, indicating at least moderate preoccupation, and with no or minimal defect in appearance (e.g., an objective nasal score greater than 19 of 25) were considered to meet the diagnostic criteria for body dysmorphic disorder. Five subjects met these criteria (2 percent).
Prevalence and Severity of Body Dysmorphic Disorder Symptoms
Patients were categorized into five groups, according to their score on the modified Yale-Brown scale (Table 2 ). In the overall rhinoplasty population, 33 percent scored 16 or higher, indicating at least moderate symptoms of body dysmorphic disorder. In the group of patients who requested rhinoplasty for (mainly or only) functional reasons, this was only 12 percent, whereas in the group of patients who requested rhinoplasty for (partly, mainly, or only) aesthetic reasons, this increased to 43 percent. In the control group, only one patient (2 percent) scored 16 or higher on the modified scale. Table 3 provides an overview of the influence of the investigated demographic factors on the severity of body dysmorphic disorder symptoms. There was no significant correlation between the score on Yale-
Prevalence of Body Dysmorphic Disorder Symptoms in Relation to Patients' Characteristics
There was a significant correlation between the modified Yale-Brown score and previous rhinoplasty (p ϭ 0.003), psychiatric history (p ϭ 0.031), and reason for surgery (aesthetic versus functional) (p Ͻ 0.001). Twenty percent of our population had a history of previous rhinoplasty. There was a positive correlation between the number of previous rhinoplasties and the score on the modified Yale-Brown (Spearman ϭ 0.22, p ϭ 0.003). Nine patients had a psychiatric history (4 percent). Four patients noted a history of depression, and one patient had an autistic spectrum disorder. In the four remaining patients, no further information was available.
Correlation between Subjective and Objective Evaluation of the Nasal Deformity
There was no significant correlation between the objective and subjective evaluation of the nose (n ϭ 218, p ϭ 0.263, Spearman ϭ 0.08).
Correlation between Body Dysmorphic Disorder Symptoms and Nasal Deformity
There was no significant correlation between the objective evaluation of the nasal shape and the severity of body dysmorphic disorder symptoms as measured with the Yale-Brown Obsessive Compul- Plastic and Reconstructive Surgery • August 2011
sive Scale modified for body dysmorphic disorder (n ϭ 204, Spearman ϭ 0.1, p ϭ 0.137). In contrast, there was a significant inverse correlation between Yale-Brown Obsessive Compulsive Scale modified for body dysmorphic disorder score and the subjective evaluation of the nasal shape by the patient (n ϭ 210, Spearman ϭ -0.41, p Ͻ 0.001) (Fig. 1) .
Correlation between Body Dysmorphic Disorder Symptoms and Daily Functioning
Patients with a higher score on the modified Yale-Brown scale scored significantly higher on the Sheehan Disability Scale (i.e., a lower generic quality of life; n ϭ 160, Spearman ϭ 0.43, p Ͻ 0.001) (Fig. 2 ) and on the Derriford Appearance Scale 59 (i.e., more appearance-related distress and dysfunction; n ϭ 161, Spearman ϭ 0.65, p Ͻ 0.001) (Fig. 3) . The correlation was significant for all the subscales of the Derriford scale: global self-consciousness (n ϭ 161, Spearman ϭ 0.68, p Ͻ 0.001), social self-consciousness (n ϭ 161, Spearman ϭ 0.55, p Ͻ 0.001), sex/bodily selfconsciousness (n ϭ 161, Spearman ϭ 0.38, p Ͻ 0.001), negative self-concept (n ϭ 161, Spearman ϭ 0.47, p Ͻ 0.001), and facial self-consciousness (n ϭ 161, Spearman ϭ 0.3, p Ͻ 0.0001).
DISCUSSION
The central role of the nose in the face and the psychological impact of any deformity make the nose one of most prevalent areas of concern in patients with body dysmorphic disorder. 1,9,22,28 -30 In addition, Veale et al. showed in their study of 25 patients with the disorder who underwent aesthetic surgery that rhinoplasty had the worst outcome after cosmetic surgery. 10 Despite the estimated high prevalence and potential impact of the disorder on the outcome after rhinoplasty, large-scale studies investigating its prevalence and symptoms in this particular population are missing. Moreover, the clinical profile of patients with symptoms of the disorder seeking rhinoplasty is unclear.
According to its present definition, body dysmorphic disorder represents an excessive concern Volume 128, Number 2 • Prevalence of Body Dysmorphic Disorder with an imagined or slight defect in physical appearance, leading to significant distress and/or impairment in daily life. 6 Only 2 percent of our population met these diagnostic criteria. This rate is lower compared with rates reported in the literature, probably because of the difference in interpretation and application of the diagnostic criteria for the disorder. Cosmetic surgery patients often present with relatively slight defects in appearance that are, however, frequently judged as observable and correctable by the plastic surgeon. As a result, judgment of a slight defect in appearance seems to be highly subjective in this population. It has therefore been suggested that the Plastic and Reconstructive Surgery • August 2011 degree of emotional distress and behavioral impairment are more accurate indicators of body dysmorphic disorder in a plastic surgery population, regardless of the severity of the physical defect. 3, 27, 28 This study represents the first largescale study investigating the prevalence and severity of symptoms of the disorder among patients requesting rhinoplasty in a tertiary university setting. In addition, differences in demographic and clinical characteristics according to the severity of symptoms were investigated.
The prevalence of moderate to severe body dysmorphic disorder symptoms in our overall rhinoplasty population was high (i.e., 33 percent of 226 patients). Moreover, patients seeking rhinoplasty for aesthetic reasons scored significantly higher on the Yale-Brown Obsessive Compulsive Scale modified for body dysmorphic disorder compared with patients requesting rhinoplasty for mainly or only functional raisons. In the aesthetic subgroup, 43 percent of patients showed at least moderate symptoms of body dysmorphic disorder, whereas the rate was only 12 percent in the functional subgroup. The prevalence of moderate to severe disorder symptoms in our control group was low (2 percent) and consistent with rates of body dysmorphic disorder reported in community samples. [12] [13] [14] Patients seeking revision rhinoplasty scored significantly higher on the modified Yale-Brown scale, indicating more severe body dysmorphic disorder symptoms. Moreover, the number of previous rhinoplasties correlated positively with the scale score. This finding may explain the inverse correlation between patient satisfaction after surgery and the number of revisions they underwent. 37 In our study, only 4 percent of patients reported a history of psychiatric disorder. This rate is lower compared with what has been reported in the literature (20 to 48 percent). 19, 38 We believe that this is because patients are still reluctant to provide information about their mental health and the fact that no thorough mental history was obtained. We did find a positive correlation between the modified Yale-Brown scale score and psychiatric history, which might be explained by the high rate of psychiatric comorbidity in patients with body dysmorphic disorder. The most common co-occurring disorders are major depression, social phobia, substance abuse, obsessive-compulsive disorder, and personality disorders. 22, 23, 39 Depression has the highest rate of co-occurrence, with a lifetime rate of 80 percent and a current rate of 60 percent. 23 The onset of depression in patients with body dysmorphic disorder tends to be either concurrent with or subsequent to the onset of the disorder. 40 Thorough preoperative evaluation, including informing about psychiatric history, especially depression, should therefore be included in the preoperative assessment of cosmetic surgery patients, as it might be an indicator for latent body dysmorphic disorder.
We found no significant correlation between age, sex, marital status, ethnicity, previous aesthetic surgery other than rhinoplasty, referral pattern, motivation for surgery, and severity of body dysmorphic disorder symptoms. Although the sex ratio has varied in some clinical samples, our results are consistent with findings from the largest clinical samples, in which the prevalence of the disorder in men and women was approximately equal 41 or the disorder was more common in women. 40 The first three items in the well-known acronym SIMON (single, immature, male, overly expecting, and narcissistic) are, according to our findings, not associated with an increased risk of body dysmorphic disorder symptoms. Information on ethnicity and body dysmorphic disorder symptoms is rare. Previous studies have shown that African Americans of both sexes are less dissatisfied with their bodies than Caucasians, Asians, and Hispanics, suggesting that ethnic background contributes to a person's vulnerability and risk for the disorder. 42 Because one of our inclusion criteria was a good knowledge of Dutch, ethnicity issues cannot be addressed.
In accordance with previous studies, 36,37,43 we found no correlation between the patients' and observers' evaluation of the nasal shape. Interestingly, there was no correlation between the objective nasal score and the severity of body dysmorphic disorder symptoms. On the contrary, there was a significant inverse correlation between the severity of symptoms and the patients' evaluation of his or her nose. This confirms that the degree of psychological distress is not related to the actual physical deformity but that it is related to and influences the patients' perception of his or her nasal shape.
Patients with body dysmorphic disorder often think about their (perceived) defect for many hours per day and are frequently occupied with time-consuming repetitive behaviors such as mirror checking and camouflaging. 22, 24 Research in a psychiatric setting showed that this might lead to substantial avoidance of everyday activities, social isolation, reduction of quality of life, and even suicide. 30,44 -46 This study was the first to investigate the influence of body dysmorphic disorder symptoms on the quality of life in patients requesting Volume 128, Number 2 • Prevalence of Body Dysmorphic Disorder rhinoplasty. Patients with more severe symptoms had a significantly lower generic quality of life and showed significantly more appearance-related disruption of everyday living, more difficulties with personal relations, lowering of self-esteem, and emotional distress. The most crucial question, of course, is whether cosmetic surgery tackles these issues in this particular subgroup of patients requesting rhinoplasty. As patient satisfaction and quality of life are the major objectives in aesthetic surgery, further prospective research in this field is obligatory.
CONCLUSIONS
This study shows that the prevalence of body dysmorphic disorder symptoms in a cosmetic rhinoplasty population is high and that the severity of symptoms has a clearly negative effect on daily functioning. Patients undergoing revision rhinoplasty and patients with a psychiatric history are particularly at risk for body dysmorphic disorder symptoms. Large-scale and long-term prospective outcome studies investigating the influence of these symptoms on outcomes are imperative, as they will help us in the establishment of guidelines concerning patient selection in aesthetic surgery.
